Adolescent risk-taking and aggressive behaviours are among the most visible forms of violence in society. A study was carried out to identify the prevalence and risk factors for aggression, violence and criminal behaviour among adolescents in Alexandria, Egypt. Using multistage, cluster sampling of families from all health districts in Alexandria, the mothers of 783 adolescents aged 11-19 years answered an Arabic version of the Mentor Research Institute screening questionnaire. Overall 26.9% of adolescents were assessed to be at high risk and 20.2% at extremely high risk of aggression and criminal behaviour. Living in urban/slum areas, male sex, low level of parents' education/occupation, exposure to violence within the family and changes in behaviour of any family member were associated with risk of aggression/violence. In multivariate analysis, the significant independent variables were adolescents' sex, presence of behavioural changes in the family, violence against brothers and sisters and substance abuse by any family member.
Introduction
Adolescents represent nearly 18% of the world's population. Yet, despite their importance as the future generation of adults, they receive less attention to their health concerns than other age groups [1] . Adolescence is a stage of human development in which risk-taking and violent behaviours are common [2, 3] . Almost everywhere the main victims, not only the perpetrators, of such violence are the adolescents and young adults themselves [4] . The problem of adolescent violence cannot be viewed in isolation from other problem behaviours, such as truancy and dropping out from school, substance abuse, compulsive lying and reckless driving. However, not all violent adolescents have significant problems other than their violence and not all adolescents with problems are necessarily violent [5] .
Adolescent aggression and violence often emanates from multiple risk factors, including biological vulnerability; an inconsistent, overly permissive or harsh family environment; community deprivation; poor social attachment; easy access to weapons; and exposure to violence [6] . Violent behaviour rarely appears spontaneously; it typically has a long developmental pathway. In certain instances, aggression may be a response to stress that occurs during a vulnerable period of life, and an individual may not respond in the same volatile way at a different time in his/her life. However, there is usually some continuity in violence between childhood, adolescence and adult life [2] . Identification of adolescents who are exposed to multiple risk factors can help to inform interventions before the aggressive behaviour becomes chronic, frequent, pervasive and severe. Examining the primary risk factors and developmental pathways will also help to enhance understanding of aggression and to device effective interventions [2] . Adolescents in Egypt amount to nearly 20 million and hence represent a substantial proportion of the country's human potential. They are exposed to the many of the same risk factors that predispose to aggression and criminal behaviour elsewhere in the world. Exposure to violence among adolescents, particularly violence in the community, may also have increased recently due to the political instability and conflict in Egypt since 2011, as reported in the media. This exposure could be direct (being involved) or indirect (being witnesses) to violence. The aim of the current study was to identify the risk factors responsible for aggression, violence and criminal behaviour and assess the magnitude of these risks among adolescents living in Alexandria Governorate, Egypt.
Methods

Study sample
A multistage, cluster sampling technique was used to select a representative sample of families from the 8 health districts in Alexandria taking into consideration the estimated population size of these districts for the year 2010 [7] . The sample size was determined using Epi-Info, version 6. Based on the assumption that the risk of aggression is 50%, precision is 5% and design effect is 2, the calculated sample at 95% confidence level was found to be approximately 770 persons. According to census data, the average number of adolescents aged 11-19 years per family was 0.8 and therefore a total number of 1000 families were suggested to obtain the desired number of adolescents. Thirty clusters from different districts of Alexandria were selected using probability proportionate to size. Each cluster was composed of at least 35 families. The resulting sample amounted to 1031 families who were found to have 829 adolescents; detailed information was possible to collect from 783 (94.5%) of these adolescents. The study was carried out during the second quarter of 2012.
An informed consent was taken from the interviewed parent and in the case of an adolescent aged 16+ years his/her consent was also taken. The purpose of the research, confidentiality of information and benefit to the population was explained to the participants. Anonymity and confidentiality were guaranteed and maintained.
Data collection
The selected families were visited by trained interviewers who collected data about the adolescent using a predesigned interview questionnaire by interviewing the mother or, in the event she was not available for interview, collecting data from the father or in a few cases a grandparent or an older sibling.
The questionnaire consisted of 2 sections. The first section collected data about the adolescent's and the family's sociodemographic characteristics, and asked about the presence of violence and its type among the adolescent's family and the presence of cases of substance abuse among family members. The second section of the questionnaire addressed various behaviours of the adolescents including antisocial behaviours, aggression and criminal tendencies. An Arabic translation of the screening questionnaire developed by the Mentor Research Institute was used for this part of the study [8] . It consisted of 51 items; each item was given a score. The total risk score was calculated by summing scores of all items and the level of risk was classified as low (score ≤ 16), moderate score 17-32), high (score 33-84) and extremely high (score ≥ 85).
The validity of the English version of the Mentor Research Institute questionnaire has been reported by the original authors of the tool. For this study an Arabic translation of the questionnaire was checked by forward then backward translation by qualified interpreters. The ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫الرابع‬ ‫العدد‬ questionnaire was subsequently modified and its reliability was tested through a pilot study on 20 participants. The internal consistency of the Arabic version of the scale as measured by Cronbach alpha was 0.94. Its content validity was confirmed through an extensive literature review and through experts specialized in behavioural sciences and mental health.
Data analysis
The risk score was computed and the association between the score and covariates was assessed by univariate analysis. The 5% level was used as the cut-off value for statistical significance.
Multiple regression analysis was applied with the aggression score being the dependent variable against all other variables as independent variables.
Results
The level of risk of aggression and criminal behaviour among the studied adolescents are presented in Table 1 .
According to the adopted classification, 32.0% of the adolescents were at low risk, 20.9% at moderate risk, 26.9% at high risk and 20.2% at extremely high risk of aggression and of criminal behaviour. Table 2 shows the distribution of adolescents according to some sociodemographic factors and level of risk. Those living in rural areas showed much lower risk of aggression than those living in urban or slum areas. The difference in the level of risk between areas of living was statistically significant (χ 2 = 17.67, P < 0.05). Those who were in the early years of adolescence showed significantly higher rates of high and extremely high risk of aggression than those who were in the later years of adolescence (χ 2 = 18.45, P = 0.005). Male adolescents had significantly much higher rates of risk for aggression than females, particularly with regard to the extremely high risk level (χ 2 = 34.01, P < 0.005).
Analysing the risks according to socioeconomic standard of the family of the adolescents, it was found that the higher the level of education of the parent, the lower the rate of extremely high risk of aggression. This association was found to be statistically significant for fathers' (P = 0.001) and mothers' education (P = 0.02). Adolescents of families where fathers were professionals had significantly lower rates of being at extremely high risk of aggression (Monte Carlo P = 0.005). A similar picture was seen concerning mothers' occupation. Adolescents of mothers with a professional job had lower rates of extremely high risk of aggression and the reverse was seen for mothers who were doing unskilled work outside their homes, although the differences were not statistically significant. The crowding index at home was studied to see if there was an effect on the risk of aggression among adolescents. Table  2 shows that for those living with < 2 persons/room the rate of extremely high risk of aggression was slightly lower than that among those living under more crowded conditions, but these differences were not statistically significant (χ 2 = 15.07, P = 0.09). Table 3 shows that during their lifetime, 511 of the 783 studied adolescents (65.3%) had been exposed to or witnessed violence within their families. The risk of aggression, particularly the very high risk level, was nearly 4 times higher among adolescents who lived in families with violence at home. This difference was highly significant (P < 0.001). Studying the type of violence and the person targeted, the table shows that when there was violence against the mother the risk of aggression among adolescents, particularly the high risk category, increased significantly. This was the case whether the violence was physical or verbal. This increase was statistically significant (χ 2 = 27.39 and 20.06 respectively, P < 0.001). The same picture was observed when the family violence was against the brothers or sisters of the adolescent, whether it was physical or verbal. The rate of very high risk of aggression when there was violence against brothers and sisters was significantly 2-3 times higher than when there was no violence (χ 2 = 44.24 and 46.24 respectively, P < 0.001). The table also shows that violence against the adolescents' mothers was more often verbal than physical (4:1). This was also true for brothers and sisters but to a lesser degree (2:1). Table 4 shows that the rates of exposure to violence at home were very similar for male and female adolescents: 276/419 (65.9%) and 235/364 (64.6%) respectively. However, the risk of aggression and violence, particularly the high and extremely high risk categories, were significantly higher among male than female adolescents.
Respondents were asked about any change in behaviour of any family member which might be manifested in the form of depression, aggression, criminal tendency or withdrawal from the community. Table 5 shows that in the risk of aggression among adolescents, especially the extremely high risk category, increased significantly with reported behavioural changes in any family member (Monte Carlo P < 0.001). The same was also observed when any member of the family was a substance abuser (cannabis, heroin, prescription medications, alcohol or others) (P < 0.001). Table 6 presents the results of the multivariate analysis of the relationship between the independent variables and the risk of aggression among adolescents. It shows that the sex of the adolescent and the presence of behavioural changes within the family were the most significant independent variables, followed by violence against the brothers and sisters of the adolescent and substance abuse by any member in the family. 
Discussion
Children and adolescents continue to be exposed to several risk factors that can harm their development and contribute to problem behaviours. While many children and adolescents surmount individual risk factors, those who endure several risks simultaneously are more likely to develop serious behavioural problems [9] . This study has shown that 1 in every 5 of the studied adolescents was at extremely high risk of aggression and criminal behaviour and another quarter was at high risk. Although these are high rates it is likely that they are underestimates because they rely on mothers' reporting of incidents, some of which may be undisclosed or minimized.
In this study, a significantly lower risk of aggression and criminal behaviour was found among adolescents who lived in rural than in urban areas. Rural neighbourhoods and their sociodemographic characteristics are much less conducive to violence than the urban environment. On the other hand, the prevailing conditions in slums are expected to increase the risk of aggression [10] . In this study, adolescents living in slums an urban areas were found to greater high risk and very high risk rates than those living in rural areas. The fact that many of the families living in slum areas in Alexandria are originally from rural areas, and migrated to urban areas in search of a better life, may explain the reason that their risk was not higher than those living in urban areas.
The risk rates for aggression were found to be much higher among young adolescents (11-14 years) than those in the older age groups. The reason for this requires further study but we hypothesize that it could be attributed to the fact that exposure to violence, which could include hearing about, being told about or seeing evidence of it in the community, has increased in Egypt during the last 2 years, since the political events of 2011. This means that these young adolescents have accumulated more experiences in the last few years than those who are older. It also suggests that as adolescents approach maturity, some of the youthful behaviours or conduct problems tend to disappear [10] . In general, however, the risk for aggression and violent behaviours might show an increase if no measures are taken to address the situation by the relevant authorities.
The impact of sociodemographic characteristics of the families on the risk of aggression among adolescents was evidenced by the negative correlation between the level of education and occupation of parents and the risk of [11, 12] . It is known that experience of violence can lead to harm, which may turn lead to aggression and conduct problems [13, 14] . It is also known that children and adolescents who are exposed to real or perceived threats may become conditioned to react with anxiety to a broad range of circumstances and became perpetrators of violence [13] . In this study, where it was possible only to assess exposure to violence within the families either directly (as victims) or indirectly (as witnesses to violence against another family member), it was found that two-thirds of the adolescents had been exposed to violence within their families. A very similar rate of exposure was reported from the United States in 2008 in a comprehensive national survey [15] .
The observed higher risk rates of aggression and criminal behaviour among male than female adolescents were similar to reports from other countries [15, 16] . This is probably due to the greater exposure of males to violence than females. In this study, exposure to violence at home was similar between male and female adolescents. However, witnessing or involvement in violence in the community is more likely to occur with male than female adolescents, which could partly explain the higher risk rates of aggression in males, especially in the Egyptian community where it is accepted that males express aggression more than females. Although the linkage between various independent variables was clear, multiple regression analysis highlighted that the presence of behavioural changes in the family, aggression against the children, and substance abuse by any family member were the most significant factors affecting the risk of aggression among adolescents. These results underline the importance of working with families in which aggression is reported in order to reduce the risk to the adolescent family members. Similar studies have also come to the same conclusion [17] . Schools and media can also play a major role in stress coping among children and youth in several ways such as for example by promoting positive role models. They can also play important roles with the families to reduce the factors that have been shown to increase the risk of aggression and criminal behaviour among adolescents [18] .
Conclusions
This study highlighted the high risks of aggression and criminal behaviour among adolescents in Alexandria It has shown the role played by several factors in this regard. It is sincerely hoped that the responsible authorities and agencies begin to take necessary measures to reduce the negative impacts of exposure to violence through giving special attention to changing the perception of children and adolescents to these risks.
